The goal is to understand the forms and dynamics of the flows near shore. These flows are forced by a combination of wave breaking, winds, and topographic effects. Of particular interest here is the occurrence, form, and dynamics of rip currents. (Here, "rip currents" are loosely defined as narrow, offshore-directed flows extending some distance seaward from the surfzone.)
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Form Public reporting burden for the collection of information is estimated to average 1 hour per response, including the time for reviewing instructions, searching existing data sources, gathering and maintaining the data needed, and completing and reviewing the collection of information Send comments regarding this burden estimate or any other aspect of this collection of information, including suggestions for reducing this burden, to Washington Headquarters Services, Directorate for Information Operations and Reports, 1215 Jefferson Davis Highway, Suite 1204, Arlington VA 22202-4302 Respondents should be aware that notwithstanding any other provision of law, no person shall be subject to a penalty for failing to comply with a collection of information if it does not display a currently valid OMB control number quasi-continuous coverage from the PADS and the currents measured at a variety of points in or near the PADS area (see figure 1, circles). Efforts have begun to compare currents measurements with R. Guza, S. Elgar, and F. Fedderson (all at SIO), and also with A. J. Bowen and A. Hay (Dalhousie). Vertical current profiles were measured in a couple locations within the sonar field of view as well, one by J. Haines (USGS), and another by P. Howe (USF). In addition to the current and wave measurements of these groups, there are winds and directional wave spectra provided by C. Long (FRF staff, USACE). Bottom topography was measured each day (weather permitting) by M. Leffler and crew (also at the FRF/USACE). Consistency checks such as the degree of transport divergence in the measured fields will be carried out. It is expected that variations in the Stokes' transport of the incident waves will contribute a significant amount to the overall balance, as the waves refract over the nonuniform bottom and eventually break. 
WORK COMPLETED
Construction and modification of the two phased-array Doppler sonars was completed, and they were deployed in late summer (1997; see figure 1 ). Both systems were operational by September 7th. They continue to function, with recovery planned in early November. To date, some 58 days worth of data have been collected, including 41 days with both systems working. Algorithms to optimally combine the data have been devised, implemented, and tested. The first "dual-Doppler" views of horizontal flows were produced on October 8th, 1997. Sequences of these combined estimates produce "movies" of the 2-dimensional flow field, along with the associated fields of acoustic backscatter intensity (bubble cloud density), and estimates of vorticity. Such movies are being routinely produced as the experiment proceeds. In storm conditions, the sonar measurements can be severely attenuated by the breaking surf (c.f., Smith 1993, Thorpe and Hall 1993) . Although the loss of range seriously reduces the area covered, and hence the overall utility of the measurements in these conditions, it will be of interest to document the range versus conditions, both to determine when the measurements are useful, and (perhaps) as a measure of the severity of wave breaking. 
PRELIMINARY RESULTS
There are times with meandering alongshore flow, and other times where the flow is surprisingly straight and uniform. Some periods exhibit clear indications of rip currents (figure 2), others do not. Vorticity estimates from the data appear realistic, with the expected "red-blue" contrasting vorticity flanking a rip current (figure 2; figure 3, feature #1). A feature suggestive of a "vortex pair" propagating South along an isobath was also observed on one occasion (figure 3, feature #2). It is not known yet how common these are, nor how long they might last. This latter "rip current" feature extends some distance into the measurement domain and simply fades; in contrast, the "vortex-pair" feature passes from the North to South boundary of the domain without obvious reduction in intensity.
IMPACT/APPLICATION
Exchanges of mass and momentum between the surf-zone and water farther offshore are thought to occur mainly via horizontal flow patterns (Shepard and Inman 1950) . The narrow offshore-directed portions of this flow pattern are often referred to as "rip currents." These phenomena are thought to influence the movement and sculpting of sand near shore (Holman and Bowen 1982) , and could be important in the off-shore transport of sand (Smith and Largier 1995) . The dynamics and form of rip currents are still not well known, despite decades of interest. It is thought that 5 factors are important in determining the form and dynamics of near shore flows: 1) Instabilities of the along-shore flow (vorticity waves); 2) Along-shore variability in wave height & direction; 3) Edge waves; 4) Bottom topography (preexisting sandbars, cuts, etc.); 5) Wind.
These 5 factors should be well characterized by the combined effort of SandyDuck investigators, over times long enough to experience a variety of conditions. In particular, we experienced incident wave fields with a variety of incident angles, heights, and directional spreads, and at different angles to the wind.
The means by which we have viewed the velocity and vorticity fields in this study is novel. Patterns suggestive of vortex dynamics (e.g., a self-propagating vortex pair) have been observed in the nearshore environment for the first time. The PADS measurements are a natural complement to the discrete arrays of high-precision current meters, pressure sensors, (etc.) deployed within and near the surf-zone. The combined data set spans an area from the shoreline out to some 500 to 700 m, with a similar extent alongshore. As the data are analyzed, much will be learned about the dynamics and form of the currents near shore.
RELATED PROJECTS
In addition to the collaborations listed in the Approach section, I hope to collaborate with modelers J. Allen, D. Slinn, and J. Kirby. I also hope to compare some aspects of the flow and bubble fields with the video work of R. Holman and T. Lippmann.
